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Epitome 



(57) [Abstract] ,„h Inhricatine oil in sliding section every place of 

Technical problem] The description * th ^^^^^ out an operation control 

a compressor is detected, and the frozen ■»^^^^3^Si thlB oil is realized, 
so that a compressor may be protected according ^^ "^ compressor style 2 that has 
[Means for Solution] The fixed scrolling 4. ^^^^^J^ refrigerant compound 
Oldham ring 10 grade. In the frozen air-con ^o™^ ^ t he motor 3 which has the revolving shaft 9 which 

lubricating oil to the bearing 21 grade which » the motor 3 w ^ ^ ^ 

carries out eccentric revolution of the of attenuation of ultrasonic wave 

shaft 9 of scrolling 4. and the between five and ^ ^^J^^^ the output of a measurement 
which computed and computed the rate of *«*™*™° r ^?Z uTasonic probe 19 (a. e. d. g) on each 
means to measure the ultrasonic 7"^^^^^^"^ the relation between the ultrasonic 
lubrication part, and each ultrasonic probe ' *™^ d ?™ d beforehand the cellular content of a lubricating oil. 
propagation distance in the lubricatmg oil for which it ^asked beforehand, the ^ ^ 

^^^^^^^ 3 m r^tiona, fluency above a predetermined 



means 
value are established 
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CLAIMS 



[Claim(s)] . . ^ ... ....nn.jes refrigerant compound lubricating oil to 

[Claim 1] The frozen air-condit.on.ng ^^^S^^J^ said revolving shaft of the moving- 
ubrication parts, such as bearing wh.ch • u ^^^ I T^JSoh is equipped with the motor which 
part material which is charactenzed by P'ov.d.ng the shaf ? , n a we ||- c losed container, and 

'drives a compressor style and th.s compressor style '^*££^it sends . supers0 nic wave periodically 
constitutes said compressor sty e Each . ^^ c ^ n ^^ p d redatermln ed distance spreads the inside of a 
in each lubrication part thru/or the ne.ghborhood ^™£™££t of the supersonic wave which each 
lubricating oil A measurement means to wave The rate of attenuation of 

ultrasonic probe sent, and the rec ^ J™*™^*^ ^Tattenuation of ultrasonic wave of the receiving 
ultrasonic wave which computed and *»^^2^r«taSiment and receiving reinforcement of the 
reinforcement to dispatch re.nforcement from the d.spatch ^ re.nt rotational frequency of 

measured this supersonic wave The control means ^^J^* ° ask for the cellular content of the 

Sr^t'at^^ 

£E 0 ^frozen air-conditioning compressor »hich supplies referent compound lubricaung oil to 
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location parts, such as hearing supports £ sWngeec, 

part material which is character Ay prov.d.ng the fo ^^and whch I ^ PP container , a „d 

driyea a compressor style and thWompreasor style through a rev °™" 8 s ™" * onic wave periodically 
conatitutes aaid compressor style J^J X^^inTd^nce spreads the 

to revolution scrolling which carr.es out eccentnc revolution to ™^ « c ~^ a scrol|jn at the time of this 
characterized by providing the following for rotation P^^^^^^^^Tl^ which hold said 
eccentric revolution, and said fixed scrolling. The °° m P re "^ wnich has the revolving 

revolution scrolling and said Oldham ring ,n a J^^j^^^ a weTcbsed container. The frozen 
shaft which carries out eccentric revolution of said n ^^^^ l l oi , to , ubri cation parts, such as 
air-conditioning compressor which supplies ^erant compound ' ,u ^catmg oil to . P ^ 

bearing to which said fixed scrCHng infenor surface of tongu and I top ^ ^ of said 0 , dham ring , and 
installed in the sliding section which slides ^mutual! V. th« key key seaX supersonic wave 

p^Sy!^^ 

re^tt= 

reinforcement of the measured this supersonic wave ^«"^J a ^^^ng oil of each lubrication 

r r a^S IS^ndX ^tr^a" 2& * -the rate „ 

attenuation of ultrasonic wave h stalled in the lubrication part which is 

[Claim 4] The supersonic wave which embedded the uftras n c pr obe ^ nS a ^ ed ; n t ^ e m ' ovable sid e me mber of 
said sliding section at the quiescence flank material which ^ the other ^ w according 

tocSmT T^^ZSS^i :=^::°X £, .av reLn from said movable 

eccentric shank which is characterized by providing the foUow.ng motor which has the revolving 

this cylinder, and each plain bearing installed in said cy,,n ^ r n °° t .\ e "° a : d a ", ain bearing and supplies refrigerant 
shaft which connects with said eccentric shank and is wPPO^ri », J^^^^ng surface of each 
compound lubricating oi. to said plain beanng ™« "It™^ of a 

plain bearing A measurement means to measure the d, ^^ ir ^J^ a ^ revolving-shaft front face, 
supersonic wave which are sent from this each ultrason, : Probe, reflect ■* om s»J ™ nl wave which 
and return through refrigerant compound '^^^ reinforcement to 

computed and this computed the rate ofattenual on ^3 s ^V^^ reinft)rcement of the measured this 
dispatch reinforcement from the dispatch frequency of said motor, 

supersonic wave The control means controlled to stop or .t >° w f rs the r °^° conte ^ t of ^ lubr icating oil in 
when the cellular content for which an operation ^^^J ^nd a predetermined value from 

£ b-etr s-^^s rriuS^g i - jl* * ^ 

te ceHular content of a lubricating oil, and the rate of attenuation of ultrason.c wave 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

&the fnvention] This invention reiates to the ^^^Z" ^^"Z^^ 

compressor controlled to protect a compressor at the time of the defect of a lubr.cat.ng oh. 

fn° 023 - t on of the Prior Art] In the frozen air-conditioning compressor, the lubricating oil is usually used in 

conditioning compressor, there were the fo "™'?^ change inside 

into a lubricating oil changes on the occasion of the pres jure vanat f"^ t P whjch melted super f| U ously 

^i^ 



S Tlans to detect liKe a publication 2 
sliding section, using an acousbc emission AD s«nal to f^l n ^T e e ne r^6 only after a sliding 
SOT ^^£^™£2£Z energization signa.s were difficult to predict 

equipment which measures the amount of refrigerant plication. However, in this 

t^reXse^ 

poor lubrication of a compressor beforehand. 

S t^Z^Z^Z^o checK a ,ubrioa«ng o, and operation ne e£d to be 
Upended peHodicelly end chec* of a « g ^ Compression 

fl |e://C:¥Documents%20and%20Settings ¥ mmckeever ¥ My%20Documents¥JPOEn ¥ JP-A-2001-990... 1/21/2005 
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[^oVeove, a .easement means for another frozen air-conditioning compres sor tojnstall an uitrasonio 
probeBk. the above-mentions .frozen 

propagation distance in the lubricating on ror wn moa „ c ae: u P H are lower than a predeterm ned value. 

Z^J&ZX of a iubrlcatins oi, be compute ^o^—na sue .as an unusu^ 
hypoviscosity condition or a plasmotomy condition of an oil film , be detect , a compress 

section formed in a scrolling compressor of the key and ^^^^^^ian of revolution scrolling at 

l^J^Z'XZZtt&ZZr ^contains an eccentric shan, and is connected 

with the eccentric section by the plain bear !"f. . u|trasonic probe installed in the sliding section at 

[001 2] By the way, the ^^^^^^.^^ite member of the sliding section, and 
^^^^^^^^Z 2 « * - — and may return from said movable 
side member through a lubricating oil. 

[Embodiment of the Invention] Hereafter, the frozen air-conditioning compressor of this invention is explained 
f,.e://C: ¥ Documents%20and%20SettingsVmmc k eever ¥ My%20Documents ¥ JPOEn ¥ JP-A-2001-990... 1/21/2005 



Page 7 of 1 1 

JP-A-2001 -99070 . 

rotating to the f.xed seeing 4, and the fixed scaling 4, the ^^^^^^^^ 4 

[0016] The element which census the compressor style 2 , .more dejpn p 

consists of lap 4b formed at theWlute curve or ^ ^^TSS other hand, the revolution 
the lower part (tooth-back side) of end plate 4a and the ^^.££ n J^^Z<h , ap 4 b of the fixed 
scrolling 5 is constituted so that it may crele makmg curled form lap , 5b *J P eccentric 

school 4 project from an end plate 5a top face, makmg boss *^ e ^ tongue come to project, 

shank at revolving-shaft 9 tip of a motor 3 ' n ^JJ^ P ^^ a ^^^X. of tongue of the fixed 
and sliding on the periphery on the top face of end plate 5a with the .nteno 

scrolling 4. A frame 8 is the container of ^^^^^^ aZ shaft 9 .inking directly to 
revolution scrolling 5 and the Oldham ring to a bu.ld.ng envelope support constituted [ it narrows 

the revolving shaft of a motor 3 .n the lower part, rolls, it , 7 t ^' S / 0 ^ e . a a r ^ g r i ng 10 prepares ln the symme try 

£^n^ 

of the upper part of a well-closed container 1 ^™ * ^' pipe ^ 1 prep ared in the container 2 from 

space (back pressure room) 14 surrounded w,tt . the tooth back ■"^"™^™^ utton scrolling 5, leads 
S^ne^^ 

aatK^^r^^^ «• « - - ~ — 

end plate side of both the scrolling members 4 and 5 , s also , J e ™™ , °* . d oontainer , pars basilaris ossis 
[0019] The refrigerant compound lubrioatmg oil of eye 1 6 a sump of well " « ' of the 

LoipLs By the », - a 

^'th^^ 

ring, and both scrolling 4 and 5. And the lubr.cat.ng o,l discharge scrol|ing 4 through tne 
the regurgitation room 12 from the dehvery 6 establ.shed ,n ^.^^J^^^vo^n scrolling 5. 
compression space between the back pressure hole 5 prepared , n end ^ * oil „ breathed 

both scrolling 4. and 5 from the back pressure room 14 of frame* At th l ^ g ^ ^ , well - close d 
out in connection with a refrigerant gas. These refngerant gases _ an la Ubncrtrig oil acc p y 
container 1 with a path and a guide (not shown) fro m the regu ^^J^ ™ flows to downwar d 

^JTt^^ ^rel ^^2"^ - -ws. and is sent out 

^Tt^^ 

from eye 16 a sump by the differentia, P^fJ^^^ weight 18 of a 

^t"r;x^ - <• — in the s,idi - section of a key 

fooVlll an ultrasonic probe 19 (an ultrasonic probe is 3. 
which detects the description of refrigerant compound lub "^^^^HS? h tha sliding section 
roll and ultrasonic probe 19g if arranged at " S^^^^ss-* Ultrasonic probe 19d. 

r 9 : h i k r a :^ \it^l 0 i ^ ^ « *. *», 

fi ,e://C: ¥ Documents%20and%20Settings ¥ mmckeever ¥ My%20Documents ¥ JPOEn ¥ JP-A-2001-990... 1/21/2005 
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of end plate 4b of the fixed scrolling 4, and end plate 5b of the revolutionj^olling 5 in the ^»torting^ 
reservoir 16 of container 1 par pilaris ossis occipitalis at the pars basM oss.s occipital s of the back 
pressure room 1 4 in a frame 8. Wddition, it arranges in the part of arbitrlSon. The ultrasonic probe 1 9 
measures Z Tamount of the bubble in the lubricating oil in every place of the lubricatmg o. pa h ,n a scrolling 
c^mpresso! orThe llcosity of a lubricating oil. The ultrasonic probe 19 is attached using msulatmg adhes.ves, 

loom^:^ is installed for the purpose of measurement of the lubricating oil b> , which it is 

pice *eZTn the sliding sections (for example, sliding section of the key of the 

seat of a frame 8) [ whether as shown in drawing 3 , it measures by exposing the sensor side of an ultrasonic 
nrobe on The sliding surface by the side of key-seat 8a which stands it still, and ] There is the approach of 

front face on a sliding surface - or it is more desirable than a sl.d.ng surface to install in the locat on 

the part of the ultrasonic aensor 1 9 whioh detected contact between 2 members which sl.de mutually, a 

[uoSn"". / ™"ide is in the sliding surface of a key seat and / embed ultrasonic probe 1 £ on 
Ln. .idffeo. Jf key-seat 8a and / as shown in drawing 2 and drawing 3 / when forming the ultrasonic probe 
^in t sl«ntt y ,i:rin 8 a scrolling compressor 7 side 7 in the sliding section of the C «h-n 

tongue of key 10b, and the base of key 10b is used as a reflector. ..Itr^onic 
T00241 In the antifriction bearing 21 section which supports the rotation ma.n shaft 9 of a motor 3, ^on.c 
nrobe 1 9h i ^instal ed m the frame 8 side, and the end face of a thrust-bearing member ,s used as a reflector 
JhTs orobe 1 9g so ^at the end face of the thrust-bearing member of antifriction bearing 21 may be countered. 
More P over in order tfcheck the .ubricating oil of a lubricating oil path which results in f^*^' 
Te the lubricating oil which flows in the clearance between the rotation ma.n shaft 9 of a motor 3 and the 
hole ^estebTshed in the frame 8 which inserts it in, ultrasonic probe 1 9b is installed .n the front face of the 
dotation mafn shaft 9 in the perpendicular direction at a frame 8 side, and this ultrason.c probe 9b uses mam 
S,^9 f^ntface as ^ deflector These supersonic-waves probes 19b and 19g detect the poor lubricafon 
general ftnTp^iSS^ the air bubbles to the lubricating oil liquid film in the sliding secfon of beanng 

^02^ -ocation covered with the .ubricating oil reservoir 16 or a 

UbriMtihudl A?shown in drawing 5 , two ultrasonic probes 19i and 19j are opposed ,n fixed distance on a 
stS lin^ As appoTnt le sidetan origination-side supersonic-wave probe, and another s.de .s appointed 
at a feceivmg-side sTpersonic-wave probe, it installs so that the lubricating oil for measurement may flow 
between these two probes, or shown in dr^wingji One ultrasonic probe 19c and a reflector 2 are made to 
coS fixed distance on a straight line similarly, it installs, and between these ultrasonic probe 19c and 
reflectors 20 is made for the lubricating oil for measurement to flow. The reflector which counters ^ultrason.c 
probe 19h and it is established in the back pressure room 14 of a frame 8 as wel as the ,ns.d , d the 
ZbToa^g oil reservoir 16. Measuring [ and ] the cellular condition and vscosrty ,n the orf «*• 

back Pressure room 14 ultrasonic probe 19h. ultrasonic probe 19c measures the cond.fon of the lubr.cat.ng o.l 
I th* «,m» bal 1 6 Since the amount of air bubbles and viscosity in a lubricating o.l are measured to 
co nddeTce ^LleZl^eZ^eans, it predicts in advance that ^^^^ «™ 

increase of the amount of air bubbles in a lubricating oil, and the v.scos.ty down of the degree of pole 
0026] Next, drawing 7 explains the rotary compressor used as the gestalt of operation of the 2nd of the 
como essor for frozen air-conditioning of this invention. Functionally, this rotary compressor cons.sts of a 
S^nToS^sTrvoir which stores the refrigerant compound lubricating oil supplied to the sl.d.ng ^surface of 
Te compressor style which compresses a refrigerant gas within a vertical mold cyl.nder-l.ke well-closed 
contTer and a well-closed container, the motor which drives a compressor style, the components wh.ch 
f l |e://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-A-2001-990... 1/21/2005 
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u a an ultrasonic Drobe whicfc^tects the description of the 

style was formed near the lower part po.nt of the rotafcon rotation shaft : U V ^ ^ ^ ^ & ^ 

roller 46 with which eccentric rotation is given by ^eccentric , shank «f • » rotation shaft 42 when it 

46. It consists of a main bearing member 41 ^^J^^^^^t material 44 Gournal plain 
comes to [ both ] the top cover of a cylinder A* ^ lower lid of a cylinder 45. And 

bearing) which supports the pent of the rotat on shaft ^ wn fa members 41 and 

the refrigerant compound lubneatmg oil of a ^r™^™™^ £ om the axial center hole formed in 

r^te^ r ° H f,,m is made and - as for the s,iding 

section of each bearing member smooth lubneabon is 19k js insta||ed in the location by the 

[0028] As the ultrasonic probe 19 is shown m **^'™* S ™£ s the countershaft receiving part material 
side of compression space 43 by the mam beanng ? em *%£' , £ £ compression space 43 close attendants 
44. and ultrasonic probe 191. is installed m the 'o^ion by the^ ,de of ^ robe 19m is further 

at the lower limit side of the countershaft ^"^^S^^.^ me mber 41 . These supersonic- 

rJiirrr^ 5 — the s,iding surfaces of each 

tsr^it^z 551 ^^^^"^^^ also be app,ied to 

the reciprocating compressor other than a scro ling c ° m P re * s ^ compressors using relation and these 
[0030] Next, the control which protects the various ^2 r ZTementZ?aZl^ velocity, is explained, 
relation, such as air bubbles in a lubricat '"^"^ of 10MHz was discharged in the 

The HFC system refrigerant was m.xed, the superson.c wave witn a m y between the 

IfTer system lubricating oil to which air bubbles ^r^S^^^^M wave which spread 
amount of air bubbles, and the wave becomes the inclination 

the distance of 5mm in the oil. Consequently tner drawing 8 . Here, rece.ving 

which decreases with increase of the amoun .of ^^^■^bbi^T^if^ to 100. The attenuation 
reinforcement of the supersonic wave ,n a ^^^^^S^ the receiving reinforcement in the 
factor of a supersonic wave ** and com ^ te \^\ V JZ^ emforcement in a lubricating oil without air bubbles 
lubricating oil which air bubbles contain from it asked for the relation 

by the receiving reinforcement in a lubneatmg ^^"^^f *e supersonic wave in the oil in the 
between the viscosity of a lubneatmg oil. ^^T^^^^^ becomes the inclination which 
same conditions. Consequently, the ^r^^SSSTS- ***** mixed, as shown in dewing 
increases with increase of the viscosity of the '£"^" g £^^ re or a pressure . Although it is not 
9 . This inclination is not greatly mfluenced XeZl^V over the air bubbles in a lubricating oil 

illustrating when other frequences are used from 1 ^. H f ^ e an P Xasonic probe. If the supersonic wave of a RF 
changes with frequencies of th . sup. -onic wave se nt from a n ult rason.c p ^ ^ reinforce ment of 

5MHz or more is used, even a,r *^^^J^^^J^. when the supersonic wave of the low 
a reflected wave will decrease greatly also to '^" ^^^^ reduction of a reflected wave 
frequency not more than hundreds of kHz thru/or * » "^^J^ntaining a lot of air bubbles, 
becomes small and it is suitable for measurement of ^^^^^^ an arithmetic circuit 32. and a 
[0031] An arithmetic sequence unit 30 consists operates each ultrasonic probe 19 

control means 33, as shown the supersonic wave which the ultrasonic 

periodically, measures the reinforcement and reflex time ^o wn and gjves ^ yaIue 

probe 19 discharged has ^-^^l^^^^^^u^E probe installed in the compressor for 
to an arithmetic circuit 32. An arithmetic circuit 32 about each uttrasomc p super sonic wave 

frozen air-conditioning The relation and *a ^nuatwnfactor of f e J27ZraW^ acc0 rding to the 
which spread the inside of the lubricating o, of j£^™»2 £££ contain^, lubricating oil are 
travelling distance of the superson.c wave and th . amount ot air buj supersonic wave 

memorized beforehand. He computes an attenuation factor -from the re into ^ 
periodically given from each ultrasonic probe during c °"£^ the arithmetic 

^*Docume„U%20andmSettin e s¥^^ V21/2 ° 05 
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the acoustic velocity of the supegnic wave periodic* given from each||Sonic probe durmg compressor 

operation similarly. m - rnmnrPQ^based on the signal from an 

[0032] A control means 33 chanfTthe operat.cn frequ ency of a ^^^^^^ whe n a 

fault size of a pressure load did not cause a poor ubn^ o and ra.*ng , coa ^ 

poor lubrication ]. ...» ^ j; en u w nutnut sienal from the input signal, the 

[0034] In addition, it is good * * st ^ probe. An 

contents of an operat.on. and the arrthmebc "".t to an arithmetic un compound lubricating oil in 

element called the local amount of air bubbles and the v.scos.t V them r ^^ a nt c P ^ sjnce 

the sliding section under compressor operat.cn can ^^^^ accordfng to the wear condition 

in the dependability of a frozen air-conditioning compressor ,s realizable. 

g£ of the .nvention] According to this invantioa the cond ^^-^S in 
a compressor can be quantrtaf vely grasped wrth = ' P'"™*" "^J,^.,, air - oond itioning compressor 
S =C ^ ir = — ^ - can be realized.^ ^ 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



&Z£3^-2£ "dine, section of the scrolling compressor used as the gestalt , of operation 

of this invention. . . 

[Drawing 2] It is the sectional view of the A-A line of drawing 1 . 

S S - rtST 0°;*: does not expose an ultrasonic probe to a 

is the block diagram of a detecting Cement using a back pressure room and two ultrasonic 
SSU'K'Si block diagram of a detecting element using a back pressure room, and one ultrasonic 
ping d 7]"e se^oTvL showing the rotary compressor used as the gestalt of operation of this 
mraSja H is the graph which shows the reiation between the cellular content in the lubricating oil which a 

fi ,e://0: W oeuments«0and%20Setting S <mmckeever ¥ My !t 20Documents !(J POEnXJP-A-200,-990... 1/21/2005 
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refrigerant blends, and the acoustic velocity of the supersonic wave in the^jL . . 
rPrawTng lOl It is drawing show! j|e configuration of the arithmetic sac^e un.t wh.ch processes the s.gna. 
from the ultrasonic probe install^ffn the compressor. 



from the ultrasonic probe install 
[Description of Notations] 

1 Well-closed Container 

2 Compressor Style 

3 Motor 

4 Fixed Scrolling 

5 Revolution Scrolling 

8 Frame 

8a Frame side key seat 

8b Ultrasonic probe protection wall 

9 Main Shaft 

9a Oil supply hole 

10 Oldham Ring 

10b Oldham ring side key section 
16 Lubricating Oil Reservoir 
19a-19h Ultrasonic probe 

20 Reflector 

21 Thrust Bearing Member 

22 Countershaft Receiving Part Material 

30 Arithmetic Sequence Unit 

31 Measurement Circuit 

32 Arithmetic Circuit 

33 Control Means 

40 Well-closed Container 

41 Main Bearing Member 

42 Rotation Shaft 

43 Compression Space 

44 Countershaft Receiving Part Material 

45 Cylinder 

46 Roller 

47 Motor 



[Translation done.] 
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